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Description 

This invention reiates to pharniacautTcai compositions of Pharmaoologically-^tive poly^ 
which provide continuous release of the polypeptide over an extended period whan the composition la 

« Diaced in an aqueous, physiological-type environment . . ^ _^ w_j ..^^ 

K has long been appreciated that the continuoua reiaase of certain drugs over an extended period 
IbllowinB a sbigle administration could have significant practical advanteges In clinical prac^, and 
MrSi«» hive already been developed to provide extended release of a number of clinrcally u^ful 
draasTafter oral dosing ^ for example, ftemlngton's Pharmaceutical Sciences, publ^ed by Mac!^ 

i« &fnflCtoSanrEiton, Pennsylvania, U5 A, IBth Edition, 1975. pages 1618-1W1). after paren^ 
admwKtlw peg^ 1631-1643). and after topical administraBon (see. for example. United 

SSd^m Sm Nu,Se?^l,«»>. A suitable method of parenteraljdm inistration the subderma 
inii^on or implantation of a solid body.for acample a pellet or a film, containing the drug, and a va"?^^ 
KmplanteWe devices have been described. In particular, ft Is known tiwt; for many drugs, surtabte 

15 Slplantable devices for providing extended drug ««8a8ernav ^ obtamed »V «Wtejnfl*e dngma 
Uodegiadable polymer, or by dispersing the drug !n a matrix of such a polymer, so that the drug is released 

n the degradation of the pcriymer matrix proceeds. 

Suitable biodegradable polymera for use in such sustained release fbrmulatlons are well Imown, and 
include polyesters which gradually become degraded by hydrolysis when placed in « aqueous 

20 pMtoloiKSe environment Particular polyesters which have been "»«d are thi^ ctertvedl^ 
hydioxyrarbox^ic adds, and much prior art has been directed to polymers derived from a*ydw 
acife espeda ly tactic acids in both Ks racemic and optically acttve ^nns. and g^«ollc add. end 
SK«sfl«;<rf-«e;for example, United States Patents Numbers3,m^ 
a*rf ^rtraceotion. 1973. 8. 227-234; Andereon et aU ibidem. 1976. 11. 37&-384; Wise 0t aA. Ufe 

25 ££;cSlmS^&-S4fwoodlarKie<a/, Joumalof M '^I^Si:^^'^**"^ 
^J^letln of the Parwiteral Dmg Aasodatlon. 1976, 30. 306-312: Wise ef al.. Journal of Pharmacy and 
Pharmacoloov 197B. 30. 686~489 and 1979,37, 201— 204. 

^SnangS pSTsVS^ 1,325,209 (equhralent to United States Patent 

SpeS«NulSS3>73.919)Sro^ 

30 to^nded or sustained release of polypeptides. The latter 

spedTic example of any sudi Ibrmuiation, and the rafetenee to PolVPepWas to "PP""?*^ f S 
SlSEtive.a,Searlng,^itdoes.ontyinanoxtensh»K«tInaofvetYmaiiyd^^^ 
SVltegedly to incojoreted into fomiuiations of the idnd described therein. •« "V^' 
oSer dmg 5pes ref^ to in that spedflcatlon, apart P^^P^^f-J?" '^SSLS^SS^^^.S 

35 diarader and of relattvely low molecular v«ight. and the disdosure of <h««8P«2SSZJ?^ 
recognition of the difHcuHias which we have encountered wrtien seeking to obtein u 
reie^ fbmwlations of polypeptides, many of whldi are relatively hydrophlllc and of relatively high 

""'ttte to bJSUciated that "sustained" or -extended" release of a dnjg may be ei*«r continuous or 

40 discontinuous. We have now discovered. In fact that in many cases when the teaching of the pnor art and 
SMrfiwSarthe teaching of united IQngdom Spedfication No. 1,325.209. Is applied to the manufacture of a 
fonmilation of 8 polypeptlde,ther«leaaeof the polypeptide from the formulation, aitiiough ocajmngover 
an extended pertad of time, may also be discontinuous. For example, the retease of 
polyiactide pb^mer as described in the said Spedfication Is often preceded by a «8n J"»nt Incfcictioo 

45 period, during whidi no polypeptide to released, or is polypiwsic. and compnses an mrtial P«"od during 
vTfehsome Silypeptlde torekMsed, a second period during whid. little or no poly-peptlde is released, and 
atiiird period durinjwhidi mostof the remainder of the polype^delsrelaasad. By contrast •* « «"obJf^ 
of the ^nt invention to provide compositions of polypeptides from ^ ^'^^J^^^ 
relatively short initial induction period, tiie polypeptide is released coniini»usly, wi* 

so whfch litue or no polypeptide is released. The words -continuous releaw" '^.'»«^'" 

solely to describe a r^ease profile which is essentially monivhaeio. although it may have a point of 
inflection, but certainly has no "plateau" phase. . ^ , x ^ 

United Kingdom Patent Spedfication Number 1,388,680 describes sustained rdease fbnnulations 
containing insulin, which are based on hydrt)gels formed by reacting a water soluble polymer with a 

Sfi cheladng agent tiien cross linking ttie polymer-chelating agent chains by reartlon vvltti a polyvalent metal 
ion in aqueous solution to foim a hydrogel. Insulin was incorporated in a preformed hydrogei in aqueous 
solution, and tfie whole was homogenised and Injected sub^xitaneously or mtramuscuiariy. 
EP-.A-0067671 disdosss sustained release compodflons compridng an hydrogd which compnses at 
least one polymerlsabie eydio (thio) ether. ..... ^- , 

to it to an object of the present invention to provide an implantable or injectable pharmaceutic^ or 
veterinary fbimulation for phamiacologicalty useful polypeptides, whii* is In """W J^m. and whi* 
absorbs vrater from tiie animal body, after implantation, to form a hydrogd f rtjm wrtiich the polypeptide Is 
released contlnuoudy over an extended period of time. 

Thus, according to die present invention, there is provided a phamiaceuhcel composition compnsing a 

65 phaimacoiogically useful polypeptide and a phamnacautically or veterinarily acceptable amphlpathie, non- 
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cro8&-linkdd tlneer, branchdd or graft block copolymer which h6S a minimum weight aiverafje molecular 
weight of 5r000, in which the hydrophobic component Is biodegradable or hydroiytically unstable -under 
normal phyeiological conditions, and the hydrophilic component may or may not be bIbdegrBdable, the 
composition being capable of absorbing water to form a hydrogel when indeed in water or an aqueous 
physiological type environment but excluding such compositions in which the hydrophobic component is 
derh^afale from at least one cyclic (thio) ether. 

This invention is applicable to polypeptides quite g^wrally, without any limitation as to structure or 
molecular weight, but is most useful for polypeptides which are relatively hydrophilic and the following 
list which is not Intended to be esdiaustive, is Indicative of polypeptides which may be employed in the 
formulation of this invention 

oxytocin, vasopressin, adrenocorticotrophlc hormone (ACTH), epidermal growth factor (EGF)« 
prolactinr lullberin or luteinizing hormone releasing hormone (LK-fiH), growth homione, growth hormone 
releasing fector, insulin, somatostatin, glucagon, interferon, gastrin, tetragastrinr pentagastrin, 
urogastrone, secretin, caldtonin, enkephalins, endorphins, angiotensins; renin, bradykinin, bacitracins, 
polymyxins, ooltstins, tyroddin, gramkadines, and syntiietic andogues and modifkations and pharma- 
ceuticaliy^active fragments thereof, nMnodonal antibodi^ and «>luUe vaccines. -4 

A particular LH-RH analogue to which this invention Is applicable is ia.118,630, 1 6lu4ll»Trp^r- 
Tyr-D-Ser(0-tBuKw-Arg-Pro-Azgly-NHa* 

By "an aqueous phydiologlcal type environment" we mean the body, particularly the musculature or 
the drculatory system, of a warm-blooded animal, although in laboratory investigations such an 
environment may be mimicked by aqueous liquids, optionally buffered to a physiological pH, at a 
tamperature of between 35 and 40°C 

The continuous release composition of the Invention may be placed in the body of an animal which it Is 
desired to treat whh a polypeptide by, for example, intramuscular or subcutaneous Injection, or by sub- 
dermal surgical implantation, in conventional clinical or veterinary manner. 

The pharmaceutically or veterinarily scc^itable amphl pathic copoiymer may be, for example, a linear 
block copoiymer of the formula A,n(BA)n or Bc{AB)q >A^iereln m is 0 or 1, n Is an integer, A Is a phanna- 
cauitealiy or veterinarily acceptable hydrophobic polymer and B is a pharmaceuticaliy or vetennarily 
ecoeptable hydrophilic polymer, or the amphipathic copolymer may be a graft or brartched block 
copolymer of the formula AB^ or BAn wherein A, B and n. have the meanings stated above, and wherein 
respe^ively either a A or B is a backbone polymer with n units of a monomer or polymer B or A respectively 
grafted onto It 

The phannaceuticaliy or v^rlnarliy acceptable hydrophobic polymer A may be, for example, poly-([>, 
L- or DL-lactic add), poiy(D-, L- or DL-lactide), polyglycolic add, polygfycolide, poly-s-caprolactone, poly(3- 
hydroxybutyric add) or a non-therapeutic hydrophobic polypeptide, for examr^e pplybenzylglutamato. 
Alternatively, the hydrophobk; polymer A may be a polyacetal of the general formula: 




wherein R is a hydrocarbon ratflcal, 

X 

* I 

represents two alkyl radicals or a cydodkyl ring, and n is an Integer, or a potycartionate or polyorthoester 
of the general formula: 




wherein R is a hydrocarbon radical, the arcuate dotted line represents e hydrocertion linking group and n is 
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an integer, as described In United States Patent Number 4^,709r or it may be a copolymer comprising 
such acstal, carbonate, or ortho-ester units aftcmating with diol units, or it may be a oopoiymer of the 
formula: 



monomers from which the above pc^ymers are derived. 

The phamiaceutlCTlly or veterinarily acceptable hydrophilic polymer B may be, for example, polyvinyl 
20 alcohol, pofyvinylpyn:olidone, polyethylene oxWe, polyethylene glycol, polyacrylamfde, polymethacryi- 
amide, dextran, alginic acid, sodium alginate, gdattne or a copolymer of two or more of the monomers 
from which the above polymers are derived. 

In a ftirther alternative, the hydrophilic polymer B may itself be a copolymer, for example a 
polyoxyethylene^polyoxypropylBne block copolymer of the type known as "Piuronics" (trade mark) or 
25 "Synperonlcs" (trade mark}. 

Various mechanisms by which drugs are released from bfoerodlbla polymers are dcscn"bed in 
-Controlled Release of Biactive Materials", edited by R. Baker, Academic Press 1980, partajlariy chapter 1, 
pages 1—17, by J. Heller and fL W. Bakar 

in the present Invention, when the dry amphlpathic copolymer, containing a polypeptide, is Immersed 
90 In water or pieced in an aqueous physlologloai environment within an animal body, water uptake Is a 
function of the hydn^philic or water-interaotive parts of the copolymer, and the material swells. This 
absorption of water, howeven renders the water-Insoluble parts of the oopoiymer Incompatible, and these 
hydrophobic parts of the copolymer then serve as cross-llnldng points, which thus serve to limit further 
water uptake. In this swollen, hydrated state, ^ matrix Is pemrieable 1o water-soluUe polypeptides 
3S Incorporated within the matrbc, and such polypeptides are thus progressively desorbed from the matrix. 
In the process of swelling, and whan swollen to some equilibrium state, hydrolytic degradation of the 
hydrophobic part of the copolymer starts to occur. The partially degraded copolymer has greater 
swellabillty, so that continued hydrolysis leads to progressively further water uptake, an increasingly 
water-pemieable matrbg and a further Incre^ in polypeptide desorptten whidi compensates for its 
40 decreasing concentration and maintains its continuous release. Thus, h/ appropriate design of the 
copolymer material, tine initial swelling to a hydrogel and consequent desorption of active material, and the 
rate of subsequent hydrolytic degradation to Increase the further desorption of active material to 
compensation for its decreasing concentration in the matrbc, can be controlled so as to give continuous 
release of active n^erial over an extended period of time, as defined above. 
45 Such an ideal release profile for the active material can also be obtained by blencfing different 
copolymers, each having tts own defined properti^ (for example, molecular weight, molecular weight 
distribution, bfock structure hydrophillcity, degradation properties, difhisional properties), and by 
appropriate combination of different such materials, the rate of release, and the duration of release, of an 
active material can be varied as desired. 
60 Mso by appropriate chok:e of the above parameters, and/'or appropriate blending, a copolymer 
material can be obtained which allows of processing Into Implants at relativeiy low tempeiBtures, certainly 
below 100^, and In some cases even at room temperature, and Is thus suitable for the fabrication of 
implants Incorporating heat sensitive or soh^nt sensitive polypeptide active materials. For mmple, blodc 
copolymers of polyethylene glycol and amorphous hydrophobic polymers, having a glass transition 
55 temperature above are particularly useful, because the polyetiiylene glycol block piasticises the 
hydrophobic block, giving a material which Is readily processed at relatively low, even at room 
temperature, whHe on subsequent standing the pdyetiiyiene glycol blocks crystallise to give a tough hard 
product which can be easily handled. 

The block copolymers defined above are themseh^es novel, useful materials, perse. Thus, according to 
60 a further feature of the Invention, there is provided a pharmaceutfcally or vetarinarily acceptable 
amphlpathic linear, branched or graft block copolymer, which has a minimum weight average molecular 
weight of 5,000, In which the hydrophobic componem is biodegradable or hydrolyticaliy unstable under 
normal physiological conditions, and the hydrophilic component may or may not be biodegradable, and 
which copolymer Is capable of absorbing water to form a hydrogel when placed In water on an aqueous 
55 environment 
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Particular such copolymers are those defined above, 

Accordrng to a further feature of the Invention, there is provided a blend of two or more such 
copolymers as defined above. 

These copolymers and copolymer blends are also useful more generally for the continuous release of 
s non-peptide drugs by oral, including intra-ruminal, parenteral, ocular, rectal or vaginal admlnistradon. 

Thus, according to further features of this invention there are provided pharmaceutical or veterinary 
compositions comprising a non-peptide pharmacologically-active compound aruJ a Mock copolymer as 
defined above, and the use of such blodc copolymers for the continuous release of such a non-peptide, 
phannacologlcdily-active compound. 
$0 According to a further feature of the invention, there Is provided a process for the manufacture of a 
pharmaoeutically or veterinarfly acceptable amphlpathic llniaar, branched or graft block copolymer as 
defined above, which comprises copolymerislng monomer A and monomer B by conventional techniques 
such as graft copolymerisation, polycondensatfon and polyaddidon, opttonally with an approprfata 
catalyst, for example snc 0)dde, anc carbonate, basic zinc carbonate, diethyl zinc, organodn componds, for 
IS example stannous octoate (stannous 2-6thylhexanoate}, tributyteluminfum, titanium, magnesium or 
barium compounds or litharge, and of these stannous omoate is generally prefsrred. 

The copotymerisations are otherwise carried out in conventional manner, known in the polymer art, as 
regards time and temperature. 

The invention is illustrated but not limited by the following Examples:— 

20 

Example 1 

Polyethylene glycol of n(H>lecular weight 20,000 (30 g) was stirred and heated under vacuum (<:ai mm 
of menmry ia3 Pal at 120X for 3 hours. DJ.-lactide (1 5 g) and glycolide (15 g) were added, arid the mixture 
was stirred undo* a nitrogen atmosphere un^l the solids melted. The temperature vras raised to I^TC, and 
2S stannous octoate (stannous 2-ethyihexanoate) (0.1 ml) was added. The mixture was maintained at 160H: 
for 3 hour^ by which time it had become hfghhf viscous, and It was then cooled and dissolved in acetone 
(200 mi). This acetone solution was added slowly to vigorously stirred ethanol (1500 ml), and the 
precipitate thus produced was fflterad off, and drfed in a vacuum oven for 3 hours at room temperature, 
then overnight at 40^C. 

30 The n.m.r. spectrum of this copolymer, in deutarlochloroform, showed H to have the composition 
oxy^yiene:lacttc:gtyGolic of 2:1 :t. 

This copolynner was moulded at about 60°C to a soft, plastic ^nsparent film. A sample (39 mg) swelled 
r^klly when placed In water, tating up 13S mg of water over 4 hours, to give a transparent hydrt^el 
which subsequently didntegrated over 2 weeks at 37^ 

Example 2 

The polymer described in Example 1 (20.2 mg) and bovine growth hormone (8GH), (5.1 mg) were 
blended together at about A(fC to give an opaque blend, which was moulded into a slab 1 mm thick. This 
slab was immersed in a buffer ^hjtion at pH 8.6 (M/l 5 buffer, pH 8.6, containing 0.01 % sodium azide), and 
40 released a material of molecular weight about 22.000 whi<^ had the same retention time on high pressure 
liquid chromatography as BOK, over a period of at least 12 days. 

Example 3 

Using the process described in Example 2, the oopolymer/BGH Wend was fomied Into discs wdghing 
45 about 45 mg and containing aixMit 20% of BGH. When such discs were implanted, each in a 
hypophysectomlsed rat the animals'^ weights increased by an average of 25% over 7 days, whereas the 
weights of control animals each given a placebo Implant remained virtually unchanged. 

Example 4 

so The copolymer d^ribed in Example 1 (13.5 mg) and monock>nal nrKHise fmmunogiobulin A, (IgA), 
wrtti a defined antigen spsdficity and a molecular weight of >180000 (1<5 mg) were blended at 50*C to give 
a homogeneous mfomire of the IgA in the copolymer, and the proteln/copolymer mbcture was nKMilded to 
give a sphere of 2 mm diameter. The in vitro release of IgA was evaluated by immersing the protein 
copolymer in buffer (phosphate buffered saline, pH 7.2) at 3r*a Using an enzyme linked Immunoassay 

6S technique the aqueous medium was essayed for active IgA, and release of the txologlcaihr active protein 
was shown to start after 2 days and continue for at least d days. 

Example 5 

Pdyettiylene glycol having a molecular weight of 20000 (50 g) was dissoh^d In chlorofonn (150 mg) 
so and washed six times witfi distilled water (- 300 m(), discarding tiie aqueous washes. The chloroform was 
evaporated under rat^jced pressure and the purified potyettiylene glycol was drfed at 1«y*C/a7 Pa (0.05 
mm Hgl for 1 h. 

Stannous octoate (stannous 2-«thyihexanoate) (- 5 g) was purified by heating at 140X/7,3 Pa (0.055 
mm Hg), to rwiove impurities. The purified polyethylene glycol (14.3 g) was heated to 160^ under vacuum 
es (7.3 Pa (0.05 mm Hg)) in a ^Q0 ml round bottomed flask for 1 h. Freshly pr^rad, pure D,L-lactide (423 g) 
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was added under nitrogen and melted at 1G0°C. Stannous octoate (0^ ml) was added, and the mixture was 
stirred until tiie viscosity no longer allowed stirring to continue. After 3 h, a highly viscous product was 
obtained. The mbcture was allowed to cool, the flask was broken, the contents of the flask were dissoked in 
acetone {- 300 ml) and the solution was filtered. The filtrate was added slowly to ethanol 1000 ml) with 

9 vigorous agttation to give a fibrous precipitate, which was collected and dried at 30°C In a vacuum oven 
overnight Analysis of the product by n.m.r. showed the product to have a composition of 
oxvethvlene:lactlc of 1:3, and tiie Intrinsic viscosity in chloroform was 1.055. 

The product was moulded to a thfn (0^ mm), soft, plastic transparent film. On immersion In water, the 
film (0.54 g) Increased in weight to 0.95 In 1 day at 37°C Tlie hydrated transparent film had rigidity and 

to strength superior to the initially dry copolymer. After 35 days, the film was Intact and retained good 
mechanical properties showing that the copolymer was being degraded only slowly, as ^ovm by change 
of composition by n.m.r. 

When bovine growtii hormone is incorporated into the dry copolymer at 60°C the resulting 
polypeptide/polymer blend releases a 22000 molecular weight product Into buffer (M/15 phosphate buffer, 
rs pH 8.6) over at least 7 days. 

Example 6 

Pcdyediyiene glycol having a moleojlar weight of 6000 (50 g) was purified using the method described 
abov^fn Example 5. 

20 The purified dry pohrethylene glycol (7.6 g) and stannous chloride d^iydrate (15 mg) were mbced at 
room temperature then heated with stirring to 16&X under high vacuum (13.3-^1.33 Pa i.e. 0.1-— 0«01 mm 
Hg) and maintained at this temperature for 2 h while freshly prepared, dry D,L-lactide (22.5 g) was added to 
the mixture under nitrogen, and melted. The reaction temperature was maintained at 155— 160°Cfor 3 h to 
give a viscous product which was poured onto poly-tetrafluoroethylene film and allowed to cool. The 

25 polymeric product was dissolved In acetone (70 ml) with warming, and the polymer was Isolated by 
pouring the acetone solution into ethanol (600 ml). The predpitate was dried in a vacuum oven overnight at 
60°C The poller had an intrinsic viscosity in chloroform of 0.41, When pressed as a thin film (0.2 mm) and 
Immersed in water, the polymer takes up approximately its own weight of water at 37X over 24 h to ghre a 
tough hydrogel. 

30 

Example 7 

99 mg of a block copolymer as prepared in Example 6 containing 25 parts of polyethylene glycol (mol. 
wt 6000) and 75 parts of poly(D,Uactide) was dissohfed In 4.5 mi of anhydride free glacial acetic add and 
OS ml of distilled water. 200 pi of a solution conlalrung 1 .1 mg of of mouse epidennal growth factor (EGfO 
ss was added to the polynner solution, and tlie mbdure was homogenised. Tlie homogenised solution was 
frozen and then freeze dried for 18 h, the product was moulded at 60^C to gwe an implant weigliing 40 mg 
8 mm X 4 mm x t mm). The implant was placed In 1 ml of human serum at 37^ and the release of EGF 
was measured by radio immunoassay on allquots of serum. The results showed a continuous release of 
peptide over at least three days. 

40 

Example 8 

25 g of a copolymer containing equimotar proportions of 0,L-iactide and glycolide and havir>g an 
intrinsic viscosity in diloroform of 0.20 was dissolved in 50 ml of dry ethyl acetate, and the solution was 
heated to reflux with stirring under nitrogen. 0.25 g of lauroyi peroxide was dissoh/ed In freshly distilled 

45 vinyl pyrroikione (25 ml). The mbcture was added dropwise to the refluxing polymer over 2 h, and the 
mixture was heated at reflux for a further 6 h. On cooling, the mbcture gelled. Purifk:ation of the 
amphlpathic block graft copolymer by removal of homo polymer of polyvinyl pyrrolidone using 
preparation techniques was difficult as precipitation often resulted in colloidal suspensions, and this 
indicated that grafting of polyvinyl pyrrolidone to the lactide/glycollde copolymer had occurred. 

so The ethyl acetate mbcture was therefore warmed to 70^ and 60 ml of ethanol was added to give a 
GolkMdal suspensfon, from which the polymer was isolated by precipitation Into r^exane (2 litres). The 
polymer thus obtained was dried at 90°C overnight under vacuum to give on cooling a brittie product 
consisting of graft copolymer and homo polyvinylpyrrolidone. The produc^t had an intrinsic viscosity of 0 
in chloroform, and approximately 50% of polyvinyt-pyrrolidone as homopolymer and graft block 

55 copolymer. 

The polymer thus obtained (0.45 g) and IC1 118,630 (0.05 g) wera dissolved In anhydride-free gladat 
acetic add (5 ml) and freeze dried at 1,33 Pa (0.01 mm of murcury) for 22 h. 

The product was moulded at 1 1 0°C for 20s to give a slab 0.8 cm x 1 .2 mm x 2 mm, weighing 30 mg) 
whteh, when immersed in aqueous pH 7 A buffer at 37^ released the peptide over a period of several days. 

*50 

Example 9 

^ g of poiyvinyl alcohol having a molecular weight of 14,000 was dissolved in 500 g of commercial 
p,L-l8ctic acid (containing 12% water) with stirring under nitrogen. The mixture was heated to 140^ and 
water was distilled off over 8 h, during which time the mbcuire became progres^vely more viscous and Its 
85 temperature rose to 190^ When no further water distilled over, the pressure was reduced to ~ 25 cm of 
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mercury, and the mixture was heated for a further 8 h. Finalty, the pressure was reduced to 1 3.3 Pa (0.1 mm 
of mercury} and the mixture was heated at 2WC for 8 h to gh/e a highly viscous amt>er product. 

The polymer was allowed to cool, and the flask was brolcen. The product was brolcen up into email 
pieces and dissoh^ In methanol (1^ litres), and the product was isolated by pradprtata In 10 litres of 
' distilled water. The precipitation was washed with a further 5 litres of water, and dried under vacuum at 
room tamparature for 8 h, finally at ^OXfC for 16 h, to give an amber glassy product which consisted of a 
polyvinyl alcohol back-bone containing pendant polylactfc acid chains of low molecular weight Intrinsic 
vtecostty « 0.65 in chlorofonn. The product contained appro)dmately 85% of pdyiacdc acid, and the 
pendant pol^actfc aidd average chain fength was appro)dmately 3.5. 

The poiymer was moulded at 100^ to give a slab 1 cm x 0.2 cm x 02 cm which was imnfiersed In 
water at 3TC The product absorbed water and became flexible^ and eroded to give soluble products over a 
penod of 2 months. 

Example 10 

Mouse epidermal growth factor {285 pi of a 21 mg/ml solution in distilled water) was added to a 
solution of an 80/20 poly(DJ.-{actide)/PEG 6000 copolymer of intrinsic viscosity 036 in chloroform, (45 mg) 
In 2.5 ml of 80% aqueous acedc add. The solution of peptide and poiymer was frozen and dien freeze dried 
at ^3 Pa (0.01 mm Hg) for 24 hours to give a dried product The freeze dried material was moulded at 60°C 
to give implants weighing 13.5 mg and 15.3 mg containing 1.3 and 1.6 mg of peptide respectively. 
^ These were implanted subcutaneously Into 2 cats, each fitted wfth a gastric fi^la. Blood ^mples were 
taloen, and gastric acid output in response to a histamine stimulus was measured. Peptide was detected In 
the t>lood by radloimmunassay for a minimum of 3 days suty^quent to implantation, and gastric acid 
output showed Inhibition of 3—6 days subsequent to implantation. 

Example 11 

Mouse epidermal growth factor (120 pi of 10.5 mg peptide in 320 i of distilled watsH was added to a 
solution of an ^5 poly(DrL-lactide)/PEG 6000 copolymer of Intrinsic viscosity 039 In chloroform, (36 mg) 
in 1.8 ml of 90% aqueous acetic acid. The resultant solution was frozen and freero-dried ovemigiit. The 
freeze dried material was moul<tedat70°C to give an implant weighing 16.9 mg (dimensions approximately 
30 t X 1 x 5 mm). 

Peptide was released from this implant continuously over at least IS da\^ into 10% human serum in 
water containing 0.1% eodium a^e. 

Example 12 

^ Toshowtheeffectofcompositkmandhydrophilidty of thebloclccopolynrie^ release of polypeptide 
from Implants the following comparison was carried out 
in separate experiments implants were prepared using 

(a) a block copolymer of intrinsic viscosity 0^ In chloroform containing 25% w/w pofyetiiytene glycol 
having a molecular weight of 6000 and 76% w/w of poly(D,Uactide}. 
40 (b) a blodc copolymer of Intrinsic viscosity 0.79 in chloroform containing 5% w/w polyethylene glycol 
having a molecular wdght of 6000 and 95% w/w of poly(D/L-lactide). 

78^ mg of polymer and ICl 1 18,630 (23^ mg as the acetate salt, equivalent to 20 mg pure peptide) were 
dissolved in anhydride^ree giadal acetic add (1^ ml). The solution was frozen and freeze dried for 18 
hours, and the freeze dried product was moulded at - 7(fC to give implants weighing ^ 45—50 mg 
4ff (dimensions approxinoately 0.2 cm x 0.2 imi x 1 cm). 

The Implants were immersed in 1 ml of Mdlvains pH 7.4 buffer at 3T*C, and 1 ml samples of the 
aqueous medium were removed at given time points and assayed by high pressure liquid chromatography 
for drug content The aqueous medium removed was replaced each time fay 1 ml of fre^ buffer. 

These rele^e experiments Stowed that implants prepared using the more hydrophilic Is polymer, 
6o containing 25% polyethylene glycol, released compounds for - 18 days. 

In contrast the implant prepared using the less hydrophilic copolymer, containing 5% polyethylene 
glycol, released compound continuous for at laast 25 days. 

Example 13 

& Poly(ethyiene glycol methyl etiier) having a molecular weight of EOOO was purffied as in Example 5. 
20 g of the purified poly(atiiyiene glycol methyl ether) was dried at 1^rc/13 Pa (0.01 mm Hg) for 1 
hour. 80 g of dry, freshly pmpared D.Uactide wars added and the mbcture stirred under a nitrogen 
atmosphera at 160^ When ail the D,L-iactide had m^ted. 0.15 ml of stannous octoate (stannous-2-ethyl- 
hexanoate) were added, and the mbcture was maintained at 160X for 6 hours, during which time a highly 

00 viscous product was formed. The mbcture was allowed to cool, the flask was broken and the contents were 
cftssolved in 200 ml of acetone. The acetone solution of polymer was added with vigorous stirring to 20(K) 
ml of hexane to precipitate the polymer. The precipitated polymer was dried at 70^ under reduced 
pressure for 24 hours to give a t>lock copcriymer havir^g an AB strucmire where A is polylactide and B Is 
poly(ethylene glycol methyl ether). 

^ This copolymer is particuiariy usefol for preparing wator-ir>-oil disper»ons, which can be used to 
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prepare microcapsules, or In microencapsulation procedures. 

For example, 5 g of the copolynier was dissolved in 200 ml of methylene chloride, and 1 ml of an 
aqueous solution of ICI 118,630 containing 20 mg of compound was added wfth vigorous stlrdng, to 
produce a stable water in oil dispersion. 

The water-Ill-Oil emulsion was stirred vigorously and a non-solvent, such as hexane (2000 ml) was 
added slowly to produce mfcrocapsuleSr which were Isolated by filtration, and dried, to gh/e a drug/ 
polymer mbcluie which even In this microcapsule or mIcroencapsulatBd form gives sustained release over 
a period of several days. 

The poly(ethylene glycol methyl ether) used In the above process was replaced by other derivatives of 
pol (ethylene glycol) to prepare similar block copolymers^ and suitable examples are the monoeetyi ethers 
(ceto macFogols) and stearate esters. 



Claims 

1, A phannaceutical composttlon comprising a phannacologically useful polypeptide and a 
pharmaoeuticady or veterinanTy acceptable, amphlpathfc, non-cross-linlced linear, branched or graft block 
copolymer, which has a minimum weight average molecular wdght of S,(m, In whidi the h^rophobic 
component Is biodegradable or hydrolytlcally unstdale under normal physiological conditions, and the 
hydrophilic component may or may not be biodegradable, the composition being capable of absorbing 
water to form a iiydrogel when placed In water or an aqueous physiological^ype environment In an animai 
body, but excluding such compositions in v^Kh the hydrophobic component is derhrable from at least one 
cydic (thio) ether. • . ^ 

2. A composition as clamed in daim 1 wherein the phannaoologically useful polypeptide is selected 
from oxytodn, vasopressin, adrenocorticotrophic hormone, epidermal growth factor, proiactfn, lullbedn or 
lutelnising hormone releasing hormone, growth hormone, growth hormone releasing factor, Insulin, 
somatostatin, glucagon, interferon, gastrin, tetragastrin, pentagastrin, urogastrone, secretin, calcitonin, 
enkephalins, endorphins, angiotensins, renin, bradykinln, badtradns, polymyxins, collstins, tyrodcfin, 
gramictdines, and synthetic analogues, modifications and phanmacologk»tly adhre fragments thereof, 
monodonal antibocSes and soluble vaccines. |n ^ « . 

a A composition as daimed fn daim 1 wherein the poly-peptWe is«lu-Hi8-Trp-Ser-Tyr4)-Ser(0-tBu)- 
Leu-Arg-Pro^gly-NH,. 

4 A composition as darned In daim 1, 2 or 3 wher«n the pharmaceutlcally or vetennanly acceptable 
amphlpathic copolymer Is a linear block copolymer of *e formula A„|{BA)o or B,„(AB), wherein m is 0 or 1, n 
Is an integer, A Is a pharmaceutically or veterinarily acceptable hydrophobic polymer and B Is a pharma- 
ceutlcally or vetennanly acceptable hydrophiiic polymer, or the amphlpathfc copolymer Is a graft or 
branched Wock copolymer of the formula AB„ or BAo wherein A, B and n have tha meanings stated above 
and wherdn respectively either A or B Is a backbone polymer with n units of a monomer or polymer B or A 
respectively grafted onto It 

5. A compodtion as daimed In daim 4 wherein the phanmaceutically or veterfnanly acceptable 
hydrophobic polymer A is selected from poly(D-, L- and DL4actic adds), poly(E>-, L- and DL-iactides), 
polyglycolic add, potyglycollde, poiy-s-caprolactone. poly{3-hydroxybutyric add), non-therapeutic 
hydrophobic polypeptides, polyacetals of the formula:^ 



I 
I 
t 

t 
I 




wherein R is a hydrocarbon radical and n has the meaning stated above, pdycarbonatee or polyorthoesters 
of the formula:— 




wherdn R and n have the meaning stated above, and copolymers of the formula:— 



8 



0 092 918 




OHO' 



to 



ts 



20 



2S 



JO 



wherefn R and n have the meanings stated above, and copolymers derived from two or more monomers 
from which the above, polymers are derived; and the pharmaceutfcally or veterinarfly acceptable 
hydrophilic polymer B is selected from polyvinyl alcohol, polyvinylpyrrolidone^ polyethylene oxtde, 
polyethylene glycol, polyecrylamide, polyrnethacrylamide, dextran, alglnic add, sodium alginate, and 
gelatine, copolynrters of two or more of tha monomers from which the above polymers are deiiv^, and 
polyoxyethylerffi/polyoxypropylane block copolymers. 

6. A pharmaceuti<^lly cm- veterinarily acceptable amphipathic, norY-cross-llnked linear, branched or 
graft block copolymer, which has a minimum weight average molecular weight of 5r000, in which the 
hydrophoiric coitiponent Is biodegradable or hydrolytically unstable under normal physiological 
conditions, and the hydrophilic component may or may not be biodegradabie, the copotymer being 
cepaUe of absortnng water to form a hydrogel when placed in water or an aqueous physlologlcat-type 
environment in an animai body. 

7* A copolymer as claimed in claim 6 wherein the pharmacautically or vsterlnarity acceptable 
amphipathic copolymer is a linear block copolymer of the formula Am(BA||, or BJlfiB)^ wherefn m is 0 or 1 , n 
la an integer, A Is a pharmaceuticatly or vetarinariiy accepteble hydrophobic polymer and B is a pharma- 
ceutically or veteriruirily acceptable hydrophilic polymer, or the amphipathic copolymer is a graft or 
branched block copoiynier of the formula ABq or EA, wherein A, & and n have the meanings stated above 
and wherein respectiveiy either A or B Is a badcbone polymer with n units of a monomer or polymer B or A 
respectively grafted onto It 

& A copolymer as daimed In claim 7 v^erein the pharmaceutlcally or veterinarily acceptable 
hydrophobic polymer A Is selected from poly([>, L- and IX-lactic adds), poiy(D-, L- and DL-iactides), 
polyglycdlc acid, polyglycolide, poiy-e-caprolactone, poly(3-hydroxyi>utyric add), non-therapeutie 
hydrophobic polypeptides, poiyaeetals of the formula:— 



SB 



40 



\ 
I 

•BO 
I 




Jn 



wherein R is a hydrocarbon radical. 



so 



X 



\ 

X 



^^^^ 

represents two alkyi radicals or a cydoaikyi ring, and n is an integer, polycarbonatea or polyorthoesters of 
the formula:— 



SB 




wherein R and n have the meanings stated above and the arcuate dotted line represents a hydrocarbon 
65 linking group, and copolymers of the formula:-^ 
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CRD* 



to 

wherein R and n have the meanlnos stated above, and copolymers derived from two or more monomers 
from which the above polymers are derived; and the phannacauticairy or vetennariiy acceptable hydro- 
phllic polymer B is selected from polyvinyl alcohol, polyvinyipyrrolldone, polyethylene oxide, polyethylene 
glycol, polyacrylamide, pol^ethacryalamide, dextran, algiroc ad<t sodium ^ginate, and geladnei and 
ts copolymers of two or more of the monomers from which the above polymers are derived, and polyoxy- 
ethyiene/k>olyoxypropylene block copolyers, 

9. A process for the manufacture of a copolymer as dalmed In daim 7 which comprises copolymerislng 
monomer or pofynr^r A and monomer or polymer 8 by graft copolymerisatlon, polycondensatlon or 
polyedditlon. 

20 10. A pharmaceutical or veterinary composltfon comprising a non-peptfde, pharmacologically acth^e 
compourKi and a copolymer as d«med in daim 0. 

PatantaitsprOche 

2S 1. Pharmazeutlsche Zusammensetzung, enthattend ein pharmakotogTsch nOtzliches Polypeptfd und eln 
pharmazeutisdt oder tisrarznellich zulissiges, amphlpathisdies, nichtvernetztes llneares, verzweigtes oder 
Pliopblocteopolymer, welches ein klelnstes Gewichtsmittel des Molekulargewldits von 5000 aufweistr in 
weiehem die hydrophobe Komponente unter normalen physlologischen Bec&ngungen blologisch 
abbaidm oder hydiolytisch unstabiT ist, und In walchem die hydrophlle Komponente bioiogtsch abbaubar 

30 sein kann oder auch nlcht wobei die Zusammenaetzung fShlg Ist, Wesser unter Bildung elnes Kydrogels zu 
absorbieren, wenn sle In Wasser octer eine wifirige Umgebung phyeiologlsdier Art In einem Tlericorper 
angeordn^ wird, wobel jedoch solche Zusammenso^ngen ausgeschlossen sind, be! denen die 
hydrophobe Komponente sidt von mindestens eInem cydlSGhen (Thlohether ablertet 

2. Zusammensetzung nach Anspmch 1, bei welcher das phannakologisdi nOtzliche Potypeptid 
3S ausgewahit ist aus Oxytocin, Vasopressin, adrenocorticotrophem Hormon, epldermischem Wadistums- 

faktor. Prolactin, Luliberin oder Lutelnlslerungshormon frelsetzendem Hormon, Wachstumshormon, 
Wachstumshormon frelsetzendem Faktor, Insulin, Somatostatin, Glucagon, Interferon, Gastrin, 
Tetragastdn, Pentagastnn, Urogastron, Secretin, Calcitonin, Enkephalinen, Erwlorphlnen, Anglotensinen, 
Renin, Bradykinin, Badtradnen, Polymyxinen, Colistlnen, Tyrocidin, Gramlddinen und synthatl^hsn 
40 Analogen, Modlflkatlonen und pharniakologisch aktivan Fragmenten davor, monodonalen Antikdrpem 
und Idslfchen Vacdnen. n 

3. Zusammansetzung nach Anspruch 1, bd watcher das Polypeptid dasfolgende ist: WGIu-Hls-Trp-Ser- 
Tyr-D-SerlO^uMjeu-Arg-Pro-Azgly-NHa- 

4. Zusammensetzung nach Anspruch 1, 2 Oder 3, be! weteher das pharma2eutl8Ch oder tierBrznelltch 
45 zulfisstge amphlpathische Copolymer ain tineares Blockoopolymer der Fonmel AJBA)„ oder BJAB), Ist, 

worin m fOr 0 oder 1 steht, n fOr dne Ganzzahl steht, A fur ein pharmazeutfsch oder tierarznditeh zulassiges 
hydrophobes Polymer steht und B fOr ein pharmazeutisch oder tierarzneilich zulassiges hydrophiles 
Polymer steht, oder worin das amt^lpathlsche Copolymer eln Pfropf- oder verzweigtes Copolymer der 
Formel AQp oder 8A. ist, worin A, B und n die ofaen angegebenen Bedeutungen besitzen und worin 
so antweder A oder B dn Geritetpolymer ist duf das n Einhdten dnes Monomers oder Polymers B bzw. A 
aufgepfrop^ sfnd. 

5. Zusammensetzung nach Anspruch 4, In welcher das phanmazeutlsch oder tiararzneliich zulassige 
hydrophobe Polymer A ausgewahit ist aus PolylD-, L- und DL-milchsauren), Poly(I>-t ^ DUa^en), 
Polygtycolsdure, Polyglycolid, Poly^-caprolacton, Poly|3-hydroxybuttersaure), nichtlherapeutlschen 

55 hydrophoben Polypeptiden, Polyacetalen der Formel 
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woHn R fOr ein Kohtenwasserstoffradtkal steht und n die oben angegebena Bedsutung bratzt, 
Poiycarbonaten odar Polyorthoestem der Fbrmel 




worfn R und n dfe oben angegebenen Bedautungen bashzan, und Copolymaren der Formal 




worfn R und n die oben angegebenen Bedautungen bedtzen^ urKl Copolymaren, die sich von zwei odar 
mahr Monomeren ableften, von denan die obigan Polymere aich aWaften; und das pharmazeutlsch cder 
fieranmanich zulaseige bydrophile Polymer B ausgawSblt ist aus Polyvinylalkohol, Po^y^^nylpy^^c^!don, 
Polyathylancodd, Polyethylenglycol, Polyacrylamrd, Potymethacryfamld, Dextran, AlglnsSura, Natrium- 
alglnat und Gelatin^ Copolymeren aus zwal odar mahr dor Mbnomeran, von denan sich die oUgen 
Pdymara ableiten, und Polyoxyethyfan^olyoxypropylaivBlockcopolymaren. 

a Pharmazeut'ach pder tierarznelilch zulassfges amphlpatfifachas, nicht-varnatztaa lineareSr 
verzwfalgtes odar Pfropfbf dckcopolymer. welches ain Idainstes Gawlchtamrttel das Mol^largevinchts von 
SOQQ aufkAfaist worin cSe hydrophobe Komponenta unter normal physlologiachen Badlngungan btologlsch 
abbaubar odar hydrolytisch unstabil 1st und die hydrophile Komponenta biologisch abbaubar oder aui^ 
nicht sain kann, wobei daa Copolymer fthig Ist Wassar unter Bildung eines Hydrogels 2U ebaorbleren^ 
wenn es In Wassar Oder tiner waBrfgen Umgebung physTologischar Art in efnem Tlerfcfirper angeordnet 
ist 

7. Copolymer nach Anspruch 6r bef welcliem das pharmazeutfsch odar tierarznei'ifch zulasslge 
amphlpathische Copolymer ein lineares Blockpol^er der Formal A„,(BA)„ oder B„,(AB)» ist worin m furO 
Oder 1 steht ri fOr eine Ganzzahl steht A fur ein phannazeutisch oder tierarznef lich zulisslges hydrophobes 
Polymer steht urwl B fflr ein pharmazeutisch oder tierarzheiTich zuldsslges hydrophiles Polymer steht oder 
das amphlpathische Copolymer ein Pfropf- oder verruveigtes Block<x>polymer der Formel AB„ odar BA„ jst 
worin A, 6 und n die oben angegebenen Bedeutungen b€«ftzen und worin entweder A oder B ein 
Gerustpolymer ist auf das n Einherten eines Monomers oder Polymers B bzw. A aufgepfropft sind. 

8. Copolymer nach Anspruch 7, t>ai welchem das pharmas^utlsch oder tferarzneilich zuiassige 
hydrophobe Polymer A ausgawahlt ist aus Pdy(Ov L- und DL-milchsiurenL Poly(D-, L- und DL-iactiden), 
PQlyglycoisiure, Polyglycolld, Poly-eH^iprolacton, PotyO-hydroxybutterBSure), nldit-therepeutischen 
hydrophoben Polypeptldan, Polyacetalen der Fbrmel 




worfn R fQr ein Kohlanwasserstoffradikal steht und 

X 
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fQr zwei Allcylradilcote oder einen CycJoalkylring steht, und n fiJr eine Ganzzahl steht. Polycarfaonaten oder 
Polyorthoastern der Formel 
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20 




worin R und n die oban angegebanen Bedeutungen bestaen und die gekriimmte gestrichete Unto fOr eIne 
KohtenwasseretoftorOckengruppe steht, und Copolymeren der Fonnei 




OSO' 



26 worin R und n <Be oben angagabenen Bedeutungen besitzen. und Copolymeren, die sich von a*«I oder 
SKM«ZneSi ablelteVvon denen die oWgen Polymefen sich ableiten; und dae pharmazeuttach oder 
S^S£h Sige hydrophile Polymer B ausgewahit ist '^'yr»"V^J^°Vr'52J'!^^^ 

IWoiSnS^^oS B l^^opciymeriaatlon, i^,lykondensat^on oder PdyaddWon 

""^iSilSSilSi Oder tlenwnelUche Zusammenseliung. weld., eine nicht peptidiache. pharma- 
3S IcologlschaldvaVeribiridung und elf> Copolymer nachAn^ruch 8 eiithilt 

Rsvandieations 

1, Composition pharmaceutique comprenant un polypeptide utile ^V^'^'^^J^'^^f^^ 
« un copolS non^ticute. lin^aiw. ramlfi^ ou s6quence grefM, «?Philf*«flW'««PS£ IKrf^ 

vue phai?ria^que ou v^terinaiie, qui possMe une moyenne Pj* *^,P^^ 

dgaie h 5000. composition dans laqueile le constituant hvd™phote eat Woddgradabte 
rhydroiyse dans draconditions physiologiques normales. at le constmiant hydrophile Pe«t 
bto^^ble, la composition 6teni capable d'absorber de I'eau pour former un hydrogel lora^ e^le art 
45 ptoote dans ^ I'eau m un emrtronnement aqueux de type Phy^o«<>fl«q;«f>'t!^«*»;S.lL^^ 
Wunul, mais en excluant de telies compositions dans lesquelles le constituant hydrophobe peut AM 
obtenuipartlrd'aumoinsunfthioJ-Wiercyclique. . „ , , a. nnint de xme 

2. Composition suivant la iwendication 1, dans laqueile le polypeptide utile du point de vue 
pharmaeoiogtoue est choisf entre I'ocytodne, la vasopressine. I'hormone 

BO ffiSdeSoteance fipidermiqMe. Ca (Iroiactine, la Iullb6rine ou I'hormone de llbfiration * ''horrm>ne 
iSsame!Thonnone de cro^. le facteur de liberation de I'hormone de '^^^"^ ^ 

s^tostatine, le glucagon, llnterferon, la gastrine. la tfitragastrine. P^^t^Af^"!' ' 
Stine. la c^tatonine. des enkiphalinea, des endorphines, des angiotensmes la r6nine ^.^^'^^^^^"'^ 
dwtodttacines. des polymyxines, des coilsflnes. la tyioddine, des S'«r»'<=W'"°^5,^lfi^^ 

se s^thltiques analogue, leurs variantes at leurs fragments pham^acologiquement actifs, des anticorps 

■^SToSiSrSSTiS^U^tion 1, dan. laqueile le polypeptide estQ.u-Hls-Trp^er^-D- 

^'^t'^^i^iS^Z^t'Tr^^on 1. 2 ou 3, dans iaqudle le cop6lymft« amphipathi^ 
60 acceptable dupolntde vue pharmaceutique ou veterlnaire. est un copolym&re s*quan«hn&iire «poi^ant 
riVformule a1(BA). ou allAB). dans laqueile m a la valeur 0 ou 1, n est un nombre entier, A est un 
JJJS hyd^SSe^cSSS; du polm de vue phamiaceutique ou y6tdrinaire ^ e^ un pohrmjre 
hydrophile acceptable du point de vue 

amphipatiiiqua est un copolymere gieftt ou s6quenc6 ramlfie r6pondant ite ^nnule AB. ^^,2^ 
w laqueneA. B et n impendent eux definitions pridtfes et dans Iaqudle. respectivement A ou ben B est un 
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squetette polymenque poitant respectivement n motrfs d'un monomdre ou potym^s B ou A fix6 par 

5. Composition suivant la revendlcation 4, dans laquella ia polym&re hydrophoba A accaptabia du 
point de VU6 pharmaoeutique ou vdt^rinaira est dK>i$1 entre das poiy-(addes L- et DL^Iactiques), des 
poMD-. L> at ^--lactidas), I'adde polyglycollque, un polyglycolide, la poiy-s-caprolactone, le poly(adda 3> 
hydroxybutyrlque), des polypeptides hydrophobes ddpourvus d'activrl^ thirapeutlque, des poJyaotels 
ripondant i la fbrmule: 




dans laquelle R est un racffcai hydrocarbon^ et n r6pond & la d6f!nltfon prddtde, des polycarbonates ou des . 
polyorthoesters r^wndant h ia formule: 




dans laquelle R et n rdpondent aux dMnitions pr^ctt^ et des copolymdres r^ndant d la formule: 




dans laquelle R et n rSpondent aux dAflnltiona (H^cK6es, et das oopolymdres d6rfv6s deux ou plus de deux 
monom^res, desquols deHvent les potymires prddtfis; et le polym^ hydrophlle B acceptable du point de 
vue pharma^utique ou v6t6rinaire est cholst entre I'aicooi polyvinytiqua. la polyvinylpyrrolidDne, i'oxyde 
de potydthyt^ne, un potyithyldne-gtycol, un polyorylamider un polym6thacrylamida, ia d^ctrane, t'actde 
dginique, ralglnate de socfium et ia gelatine, des copoiym^ constitu^ de deux ou plus de deux des 
monomdres desquels derfvent les polymdres prteitfer et des copolymdres sdquencds polyoxyfthyidna^ 
polyoxypropyldne. 

a Copoiynn^e non rdticul^ Itndaire, ramifi6 ou sdquencd greffd, amphlpathique, acceptable du point 
de vue pharmaceutique ou vftMnmre, qui possdde une moyenne minimale en polds du polds moltoilaire 
tgale i ^OOO, dans lequel le cons^tuant hydropltobe est bioddgrad^la ou instable par hydrolyse dans des 
conditions physiologtques nonmles, ^ le consdtuant hydrophile peut te« ou non biod^radable, la 
eopolymdre tent cap^le d'absorber de Teau pour fbrnter un hydrogel lorsqull est plaod dans de I'sau ou 
un envfroruiement aqueux de type physiologique present dans le corps d'un animsL 

7. Copolym^ suivant la rsvendfcetion 6, dans lequel la copolymdra amphipathique acceptable du 
point de vue pharmaceutique ou v&^rinaire est un copolyifndra sSquencd [in^aire ripondant d la fbrmule 
A«{BA)„ ou bJabI, dans laquelle m a la valeur 0 ou 1, n est un nombre entier, A est un polymfere 
hydrophotM acceptable du point de vue pharmaceutique ou v^t^rinaire et B ast un pohrmdre hydrophlle 
acceptable du point de vue pharmaceutTqua ou vdt^'nalre, ou bi&i le copoiymdre amphipathtque est un 
copoiymdre s^uence, greffd ou ramifid, r^pondant h la formule AB^ ou BAn dans laquelte A« B et n 
r^pondent aux ddflnitions pr^dtees et dans lequel, respectivement, A ou B est un ^uelette poiym4rfque 
portant respectivement n motifs d'un monomfere ou polymdre 6 ou A, fix6 par greffage. 

a Copoiymdre suhrant la rsvendication 7, dans laquell le polymftre hydrophotie A acceptable du point 
de vue pharmaceutique ou v6t^*naire est chotsi entre des poly-<addes O-, L- et DL^Iactiques), des poly^D-, 
L- et DUectidesh radde polyglyoolique, un polyglycolide, la poly-s^prolactoner le polyfadde 3-hydraxy- 
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butyrique), das polypeptides hydrophobes d^urvu8 d'actl\nt^ th^rapeutique, des polyacStals r^pondant 
h la formule: 




dans laquatle R est un radical hydrocarbon6«. 




represents deux radlcaux alkyle ou un noyau cydoalkyie, et n est un nombre entier, des polycarbonates ou 
des polyorthoesters rSpondant h la formula: 




dans laqualld R et n r§pondent aux definitions prddtdas et la ligne arqu^e en polnUllds reprteente un 
groupe hydrocarbon^ de jonctfon^ el des copolymdres r6pondant k la formule; 



Me He 




dans laquelle R et n repondent aux definitions prddtSeSy et des copolymdres ddrrvds da deux ou plus de 
deux monomeres desquels derhmt les potym^res predtes; et le polymdre hydrophlle B acceptable du 
point de vue pharmaceutique ou v^rinalre est choisi entre Talcool potyvinytlque, la polyvinylpyrrolidone, 
I'oxyde de polyethylene, un polyefiiyldne-glycol, un polyacrylamlde, un polymdthacrylamlde, le dextrane, 
Tadde algtnique, Tatginate de sodium et la gelatine, des copolymdres constitute de deux ou plus de deux 
des nr)onom&res desquels d^rtvent les polym^es prScIt^ et des copolym6res sdquencds polyc»cy- 
dthyidne/polyoxypropyldneL 

9. Precede de production d'un copolym^re suivant la revendication 7, qui condste d copolymeriser un 
nronomdre ou polymdre A et un monomdre ou potym§re B par copolymerisation par greffage, polyconden- 
sation ou poiyaddition. 

10. Composition pharmaceutique ou v^^rinaire comprenant un compost non pepddlque doud 
d'activftd pharmacdogiqua et un copolym6re sufvant la ravandlcatlon 6. 
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